Lesion of the rat entorhinal cortex leads to a rapid microglial reaction in the dentate gyrus. A light and electron microscopical study.
Stereotaxic lesioning of the entorhinal cortex leads to an anterograde axonal degeneration in the molecular layer of the dentate gyrus. As revealed by immunocytochemical and histochemical methods, lesion of the entorhinal cortex induced a proliferation of microglia and an increased expression of established microglial activation markers within the deafferented zone. Reactive microglial cells were detected as early as 24 h after the lesion. The microglial reaction showed a maximum around day 3 post-lesion and disappeared by day 8 post-lesion. Reactive microglia were strongly positive for the B4-isolectin from Griffonia simplicifolia (GSI-B4), expressed high levels of CR3 complement receptor and 5'-nucleotidase, but lacked CD4 and MHC class I and II antigens. In addition, microglial cells were identified using MUC 102, a new monoclonal antibody against rat microglia. At the ultrastructural level, reactive microglial cells were consistently seen to phagocytose degenerating terminals. Our data suggest that (1) axonal degeneration represents a sufficient stimulus for inducing microglial activation and proliferation in the deafferented dentate gyrus; (2) these activated microglial cells are characterized by immunophenotypes different from those observed in other types of CNS injury; (3) the early microglial reaction precedes the well-documented astrocyte reaction in the dentate gyrus; and (4) the timed interaction of microglia and astrocytes could be important for regulating regenerative sprouting processes in the mature CNS.